were fed starter diet to 3 wk of age and a grower diet to 6 wk of age. The composition of diets, calculated and analysed contents of nutrients are presented in Table 1 . The basal diets supplemented with calcium, phosphorus, cadmium, zinc, vitamin C (K and L groups) and microbial phytase. Table 2 shows cadmium concentrations of experimental diets. To have 600 PU/kg diet phytase in the diets (B, D, F, H, J, L groups) 120 mg Natuphos  -BASF (Aspergillus niger, containing 5 000 PU/g phytase activity) was used. For zinc, zinc acetate has added to diet (all groups) 67.11 mg/kg since it contains 35.64% zinc. Food in mash form and drinking water were provided ad libitum.
In experiment, individual body weights of chickens were recorded on days 1, 21, and 42. Feed intake was determined per replicate group (days 0 to 21 and 0 to 42). Feed conversion ratio (FCR) was calculated as feed consumed per unit of gain. In experiment, four chicks from each treatment (288 chicks, total) were killed by cervical dislocation at 21 d of age and 42 d of age, and le� tibia, liver, and kidney were removed and frozen for subsequent mineral analysis. The le� tibia of each bird was removed and cleaned from adhering tissue. The percentage of tibia ash was determined according to the AOAC methods (1984) . Tibia samples were dried to a constant weight at 100°C and then ash in a muffle furnace at 600°C for 4 hours. Tibia, liver and kidney were analysed a�er washing with a mixture of sodium nitrate and perchloric acid.
Methods of analysis
All diets samples were chemically analysed for the dry ma�er content, the crude protein, calcium and total phosphorus (AOAC, 1984) , the laboratory of Animal Nutritional Diseases Department of the Faculty of Veterinary Medicine, University of Istanbul. Cadmium concentrations in diets, liver, kidney, and tibia ash were analysed with an atomic absorption spectrophotometer (Varianspectra AA, 220 fast sequential), the laboratory of Chemistry Paper Vet. Med. -Czech, 48, 2003 (7): 199-205 Department of the Faculty of Engineering, University of Istanbul (AOAC, 1984) .
Original
Results are presented as means with their standard errors. All data were analysed by analysis of variance. Differences between means were analysed using the Tukey test. The calculations were performed using SPSS (1999) program.
RESULTS
Initial body weight, at days 21 and 42, weight gain, feed intake and FCR data are presented in Table 3 . The differences between groups of body weight gain values were significant at days 21 and 42 except for initial body weight values (P < 0.05). Body weight gains were significantly higher in B, F, L groups (508, 519, 532) given microbial phytase at day 21 and in B, L groups (1 757, 1 783) at day 42 than other groups. Feed intakes were significantly higher in F, L groups (955, 970) at day 21 and in L group (3 100) at day 42 than other groups (P < 0.05). FCR in B, F, L groups (respectively, 1.80, 1.84, 1.82) were be�er than C, G, H groups (1.97, 1.98, 1.98) at day 21 and in B, F, K, L groups (1.70, 1.76, 1.77, 1.73) were be�er than C, D, G, H, I groups (1.89, 1.82, 1.91, 1.87, 1.88) at day 42 (P < 0.05).
Cadmium and microbial phytase supplement to diet caused a significant increase of cadmium concentration in the tissues examined (liver, kidney, tibia, see Table 4 ). There were significant differences in tissues concentrations of cadmium (P < 0.05) among the groups fed diets supplemented. Tibia ash amounts were significantly higher in B, E, F, L groups (47, 46, 47, 47) at day 21 and in F group (48) at day 42 than other groups (P < 0.05). Tibia cadmium amounts were significantly higher in G, I groups (208, 210 and 194, 185) at days 21 and 42 than other groups (P < 0.05). Liver cadmium amounts were significantly higher in G group (2 613 and 2 666) at days 21 and 42 than other groups (P < 0.05). Kidney cadmium amounts were significantly higher in G group (2 939 and 2 956) at days 21 and 42 than other groups (P < 0.05).
DISCUSSION
The results of research show us that adding cadmium to broilers diet effects their performance in a negative way also in addition to this low level of phosphorus in diet effects the situation in negative way. But by addition of phytase to the diet effects weight gain, food intake and feed conversion in a positive way its proved that. Addition of vitamin C with phytase to diet takes performance to accepted level. Korol et al. (1995) phytase add effects the performance in a positive way. During the research weight gain is obtained in order 1 653, 2 025, 2 168 g and feed conversion is informed in order as 2.14, 1.89, 1.78. Dietary microbial phytase supplementation in broiler chicks is also common in the literature. Aksakal and Bilal (2002) found that dietary supplement of 600 PU/kg microbial phytase, resulted in higher performance broilers. Zobac et al. (1995) reported that the addition of enzymatic preparation Natuphos significantly positively affected body weight gain and tibia Ca and P level. Sebastian et al. (1996) showed that addition phytase to the corn-soy bean diet including various levels of Ca, resulting in increases in feed intake and body weight gain in broilers. Korol et al. (1995) found that cadmium concentrations in the tissues were 0.043, 0.044 and 0.056 mg/kg. According to Guillot (1995) , phytase did not increase cadmium retention, but decreased cadmium in liver and kidneys. This seems to be supported by the significant effects in some organs and tissues on supplementary cadmium in this study as similar to Bokori et al. (1996) . In many researches (Rambeck and Kollmer, 1990; which has made with nearly same big ions of calcium and cadmium its informed that deficiency of calcium higher the retention of cadmium. And also unsuitable rate of Ca : tP, makes a negative effect in the situations that calcium in take is not enough the own effect of phosphor has investigated in few research. In quails when phosphorus is lowered from 10 to 6 g/kg, the accumulation of cadmium in Vet. Med. -Czech, 48, 2003 (7): 199-205 Original Paper Original Paper Vet. Med. -Czech, 48, 2003 (7): 199-205 Means each colum with no common superscript differ significantly (P < 0.05)
Vet. Med. -Czech, 48, 2003 (7): 199-205 Original Paper kidneys and liver gets higher at an important rate (Fox et al., 1980) . In our research its proved that add of cadmium to a diet effects the accumulation of this element in organs in a important rate. Add of vitamin C with microbial phytase enzyme decreases the accumulation. Li�le is known about the effect of dietary microbial phytase supplementation on the cadmium accumulation in monogastric animals. The levels of nutrients which were changed in an otherwise sufficient chicken diet were iron, selenium, copper, manganese, calcium, phosphorus, zinc, phytate, vitamin C, vitamin E, vitamin B 6, vitamin D, fiber content, protein and fat (Rambeck and Kollmer, 1990; . Is also find similar result in his researches which were made with broilers that add of vitamin C decreases cadmium retention 40% and the positive effect of phytase enzyme add. Rambeck and Kollmer (1990) was to compare the positive and negative effects of various components of practical feeds on cadmium retention in a single species in one standardized animal model with the intention of working out dietary measures for minimizing cadmium accumulation in the livestock in cases of environmental exposure. They found that supplements of vitamin B 6 , vitamin E, manganese and copper did not decrease the concentration of cadmium in the kidney. Adding Fe 2+ to diet led to a moderate decrease. The most striking protective effects have been obtained with supplements of vitamin C or with selenium. This is in agreement with Fox et al. (1980) observed a reduced accumulation of cadmium under the influence of vitamin C in the kidney of Japanese quail fed a very low level of cadmium. Our results and those achieved by Fox et al. (1980) with Japanese quail show that a diet supplement vitamin C. Herzig et al. (1994) reported dietary supplement of 0.3 mg (per bird) cadmium chloride increased cadmium concentrations in liver and kidneys, but no statistically significant changes were observed in the muscle.
CONCLUSION
This effect of phytase enzyme is recommended that can support by usage of phosphorus and zinc. Similar results were obtained when obtained when cadmium concentration in the kidney and liver were determined. Addition of 600 PU/kg feed of phytase per kg of diet compensates this effect and lowers the cadmium burden by up to 60%.
